Iodination and oxidation of thyroglobulin catalyzed by thyroid peroxidase.
The kinetics of iodination and oxidation of hog thyroglobulin were studied with purified hog thyroid peroxidase and the results were compared with the reactions of free tyrosine. From Lineweaver-Burk plots and on the basis of a value of 0.83 for delta epsilon mM at 289 nm/iodine atom incorporated, the rate constant for transfer of an assumed enzyme-bound iodinium cation to thyroglobulin was estimated to be 6.7 X 10(7) and 2.3 X 10(7) M-1 s-1 in native (iodine content = 1.0%) and more iodinated (iodine content = 1.2%) thyroglobulins, respectively. This iodine-transferring reaction was stimulated by iodothyronines, similarly as observed in the reaction with free tyrosine. The iodination of thyroglobulin was inhibited by GSH, the inhibition being competitive with thyroglobulin. Thyroglobulin was oxidized in the presence of a thyroid peroxidase system without giving any appreciable change in absorbance around 300 nm. From stopped flow data, the oxidation was concluded to occur by way of two-electron transfer and the rate constant for the reaction of thyroid peroxidase Compound I with thyroglobulin was estimated to be 1.0 X 10(7) M-1 s-1. The stopped flow kinetic pattern was similar to that observed on the reaction with free tyrosine and monoiodotyrosine. About 6 mol of hydrogen peroxide were consumed per mol of thyroglobulin. Thyroid peroxidase catalyzed thyroglobulin-mediated oxidation of GSH, but lactoperoxidase did not.